In Slovenia not much is known about the European pond turtle (Emys orbicularis) and its habitat use. The purpose of this work was to determine age structure of the Draga pri Igu ponds population using the capture-mark-recapture method. For this purpose, we caught and marked 34 individuals and scored their age, gender and 12 morphometric characters. Turtles in the Draga pri Igu ponds became active in the period of late February to early March. Hibernation started around the second half of October to the beginning of November. Mating took place directly after hibernation. In April, individuals migrated from the hibernation (pond named "Veliki pond") to the mating ground ("part of Srednji pond"). The preferred egg laying place of the turtles is on the east side of "Veliki pond", where also plundered nests were recorded. Using radio telemetry, the hibernation site was located on the east side of the pond "Veliki pond". The mean SCL of 4 females was 183 ± 13.08; of 26 males, 137.89 ± 9.89; and 76.88 ± 1.25 of 2 subadult turtles, respectively. Almost half of all individuals were old adults.
Introduction
The European pond turtle Emys orbicularis (L., 1758) is an endangered species in several parts of its range, not only in northern areas (Fritz & Andreas 2000) . It is listed in the Habitat Directive of the European Commission (Annexes II and IV) and in the Bern Convention (Annexe II). In Slovenia it is fully protected within the frame of the NATURA 2000 network. Reliable data on the status and distribution of the European pond turtle are rare for Slovenia (Poboljšaj et al. 2008; Vamberger 2008 Vamberger , 2009 and little is known about the natural history in wild Slovenian populations.
The first author who mentioned the European pond turtle in Slovenia is Valvasor (1689) . He generally reported its occurrence in Carniola, and specifically mentioned that it was frequent in the bogs of Ljubljana and in the Bela Krajina. Freyer (1842) published a note on the fauna of Carniola, reporting Krupa and Prilozje near Gradec in Bela Krajina as habitat of the pond turtle. According to Sajovic (1910) , the turtle must have been frequent in Carniola in Valvasor's times, whereas it became quite rare already in the fourth decade of the nineteenth century, because then, only individual records were made.
There is an oral report on how several truckloads of living turtles were released in the bogs of Ljubljana in the 1960s, including European pond turtles from the south of former Yugoslavia. Many of them died, as evidenced by heaps of shells. However, others spread throughout the area (Tome 1996) . We assume that the native local turtles mixed with the allochthonous turtles, but this has never been verified genetically.
In order to provide some basic data on the natural history of Slovenian pond turtles, the present study aims at determining age structure, habitat use and activity patterns for a peculiar population of the Ljubljana bogs, in the Draga pri Igu ponds. Furthermore, we determined home ranges of one male and one female of that population.
Material and methods

Study area
We collected data from 2006 to 2008 in an old artificial fish pond complex named Draga pri Igu (Fig. 1) , close to the small town of Ig, approximately 10 km south of Ljubljana (45 • 56 N, 14 • 33 E, Central Slovenia). The study area is surrounded by the Kremenica village in the north, the Dobravica village in the west and the Sarsko village in the east. The fish ponds were established in the 18 th century, as remainders of old clay pits (Božič 2006) . Therefore, the ground contains mostly loamy components. Climatic conditions in the study area are mainly continental, with a mean annual temperature of 10.2 • C and annual rainfall of 1,368 mm (ARSO 2008). The study area covers a 18 ha territory consisting of ponds and wetlands. Dominant vegetation consists of Carex spp., Typha latifolia, Phragmites australis, Schoenoplectus lacustris in wetlands, and Nyphaea alba and Potamogeton crispus in water bodies. c 2011 Institute of Zoology, Slovak Academy of Sciences 
Measurements
To obtain data on population structure, we used different methods for catching pond turtles. We caught pond turtles by hand or net, and using baited fishtraps in areas with deeper water. We set fishtraps in a maximum water depth of approximately 1.2 m, and in different time periods (Table 1 , Fig. 1 ). To prevent traps from sinking, we fixed all traps with stakes and cords. We used sea fish and cow heart for bait, and controlled the traps daily and rebaited them every third day.
We measured (according to Fritz 1995) , weighed, photographed, and individually marked the caught turtles by marginal notching (Kuchling 1987) , and released them at the capture site. We used the outside calliper (0.1 mm) for measuring carapace height and the vernier calliper (0.1 mm) for all other measurements. Based on morphometric characters, we assigned all individuals to three different groups: male, female and subadult. We estimated the age of younger turtles by the average number of growth rings on four to five plastral scutes, and classified the individuals into five age groups based on shield abrasion, as used in Meeske (2006) : juveniles, individuals of 2 to 10 years of age, young adults, adults, and old adults.
Radio telemetry
We fitted one adult female and male turtle with radio transmitters (TW-3, 10 g, Biotracks, UK; Receiver Televilt Erix 900; 149.061 and 149.121 kHz and Yagi antenna). We attached the radio transmitters to the anterior upper carapace margin with epoxy glue (Loctite, 3430 A&B, Hysol). To enable the female's mating capability, we placed the transmit-ter laterally on her carapace. We searched for the transmitter frequencies from the end of August 2006 to March 2008 for the female and from March 2007 to March 2008 for the male, and calculated their home ranges using the Kernel method (Worton 1989 ) with 95% of the locations.
Results and discussion
Seasonal activity Seasonal activity of European pond turtles depends on annual climatic and local conditions (Mazanaeva & Orlova 2004) . In the Draga pri Igu ponds, turtles became active in the period of late February to early March. In spring 2006, however, we saw the first sunbathing individuals only in mid-April (12 April), most probably due to the cold winter in 2006. Studies on populations from other northern regions within the distribution range report the start of the active season in the second half of March and the first half of April (Kotenko 2000; Mazanaeva & Orlova 2004) . We assume that the active season can start even earlier in warmer winters, based on the findings of Mazanaeva & Orlova (2004) . In 2007, we noticed the highest activity in April and May, when we recorded 65% of all the observations. Due to low vegetation, capture and observation success was highest during this period. We mostly saw the animals sunbathing on sedge mounts (87% of all observed individuals), which represents their preferable sunbathing 2 fishtraps in area B, 1 in area C, numbers 4, 5 in 8 ( Fig. 1 ) 23 Apr. to 26 Apr. 2007 2 fishtraps in area B, 3 in area C, numbers 2, 5, 6, 7, in 8 ( Fig. 1 ) 12 May to 19 May 2007 1 fishtrap in area B, 2 in area C, 1 in area E, numbers 2, 6, 8 in 9 (Fig. 1)   Fig. 2 . Turtle nest close to the Draga pri Igu ponds (east side of the area B, Fig.1 spots. During the summer months, we had a poor capture success due to the high vegetation. We mostly caught the turtles on the south and south-eastern side of the pond "Veliki pond" (Fig. 1B) . Sun radiation, high reed vegetation and limited access should make this area the preferred habitat. Using radio telemetry, we recorded the hibernation starting point and located the hibernation site on the east side of the pond "Veliki pond" (Fig. 1B) . Hibernation started around the second half of October to the beginning of November.
Reproduction
Mating took place directly after hibernation. Using radio telemetry, we found that in April turtles were migrating from the hibernation to the mating sites. At Draga pri Igu, due to shallow water, the small pond, "part of Srednji pond", was used for mating ( Fig. 1D) .
During the mating period, the turtles are easily observed. As a rule, turtles copulate in groups, females being submerged and males being above water level (Wermuth 1952) , what we confirmed with our field observations. Usually, in copulating couples, the male is smaller than the female. This was also reported from Dagestan, Russia (Mazanaeva & Orlova 2004) . Egg depositing females were found approximately one month after copulation on the east side of the pond "Veliki pond". The preferred egg laying site of the turtles was sunny with a hard upper soil layer. Such layer is pre-ferred to avoid the collapse of the breeding chamber during excavation (Mitrus 2000) . Five plundered turtle nests were also recorded in this area (three in June, one in August and one in September 2007; Fig. 2 ). We determined the possible nest predator species by footprints around the nests and the way eggs were damaged. (Zuffi 2000; Schneeweiss & Hohoff 2008) .
Movement
We monitored two individuals, inhabiting the area of the pond "Veliki pond" with radio telemetry. Their home ranges overlapped; centres of highest activity were recorded on the east side of "Veliki pond" for the male and on the west side for the female. The male's home range (11.838 ha) was twice the size of the female's (6.574 ha). During hibernation both individuals were located in the same area. We found out that the hibernation area was the same region they use during the active months for feeding and basking. It is known from other regions that Emys orbicularis hi- bernate concentrated in a certain area (Lukina 1966; Meeske 2000; Mazanaeva & Orlova 2004) . We expect that the hibernation area is located on the southern side of the "Veliki pond" where the ground is consisted of deep mud. M lynarski (1971) reports that the European pond turtle spends the winter at the bottom of small ponds, burrowed into the mud, although recent literature (Novotný et al. 2004 (Novotný et al. , 2008 shows the European pond turtle hibernates tightly under the ice cover.
Body size, sexual maturity and age
The smallest E. orbicularis with male secondary sex characteristics measured 117 mm straight-line carapacial length (SCL); the smallest female, 168 mm (Fig. 4) . The mean SCL was 183 ± 13.08 in females, 137.89 ± 9.89 in males, and 76.88 ± 1.25 in subadult individuals, respectively. The largest female's and male's SCL was 195 mm and 147 mm, respectively. We identified a total of 34 individuals (3 subadult, 26 males and 5 females).
These three groups were significantly distinct in SCL and body mass ( Fig. 3 , P < 0.01). Most individuals were old adults (15 of 34; 45%), followed by adults (10 out of 34; 29%) and young adults (6 out of 34; 17%), while juveniles and individuals between 2 and 10 years old were rarer (3 out of 34; 9%). The population at the Draga pri Igu ponds seems to be vital, as the population's age structure indicates. Few young turtles were captured, which is expected since we didn't know the exact location of nests when we started with field work.
